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Summary
Introduction: There are several possible options to treat focal articular cartilage defects of the
knee. The aim of this study was to evaluate the results and prognostic factors cartilage defects
of the knee treated by autologous osteochondral mosaicplasty after more than ﬁve years of
follow-up.
Patients and methods: One hundred forty-two cases were included in this retrospective multi-
center study. Etiologies included osteochondral fractures (n = 79), and osteochondritis dissecans
(n = 61). Mean age of patients was 31. There was a majority of men (76%). Mean BMI was
25 (range: 21—41). Fifty-three percent of the knees had a history of surgery. Mean delay
between the accident and surgery was 2.5 years. Mean area of the defect was 2.29 cm2 (range:
0.3—12.25 cm2). The depth of the defect was 3 or 4 on the ICRS score in 97% of cases. An addi-
tional surgical procedure was associated with mosaicplasty in 14% of the cases. The follow-up
evaluation was based on the Hughston score, the ICRS score, the IKDC subjective score, and the
IKDC radiological score. Evaluation of control MRI was based on a modiﬁed MOCART score.
Results: The mean follow-up was 96± 28 months. There were complications in 19 patients.
Patients were able to begin athletic activities again after a mean 35 weeks. Most patients
(81.8%) were satisﬁed or very satisﬁed. There was a signiﬁcant improvement (p < 0.001) in
the ICRS, IKDC function and Hughston scores at follow-up. The factors for a good prognosis
were: male gender, medial femoral condyle defects, osteochondritis dissecans, deep, small
defects, and the shortest possible delay to surgery. Obesity, smoking, work-related accidents,
the level of sports practiced, the percentage of coverage of the defect, the number of plugs,
and associated lesions did not have a statistically signiﬁcant effect on the functional results in
the ﬁnal follow-up.
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Discussion: Autologous osteochondral mosaicplasty seems to be a reliable technique in the
short and intermediate term. It has the advantage of being less expensive than reconstructive
techniques, is a one-step surgical procedure and results in immediate restoration of carti-
lage surface. Nevertheless, this is a difﬁcult technique, which may result in complications and
requires articular harvesting. This technique is limited by the size of the defect to be treated.
The primary indication is deep, small defects on the medial femoral condyle.
Level of evidence: Level IV. Retrospective study.
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Introduction
There are numerous surgical options for cartilage defects
of the knee. Possible treatment includes three types of
techniques: palliative, repair and cartilage restoration tech-
niques [1,2]. Palliative methods include Pridie drilling and
microfracture [3]. They result in the development of ﬁbro-
cartilage scar tissue whose biomechanical properties are
less effective than those of hyaline cartilage [4]. Mosaic-
plasty, which is a repair technique, includes harvesting
osteochondral grafts from a donor site and transferring
them to the osteochondral defect. There are numerous
theoretical advantages to this technique: respect of the
radius of the curvature of the articular surface, cancellous
bone graft integration which fuses with receiver cancel-
lous bone, and integration of the transplanted cartilage
to the adjacent hyaline cartilage via ﬁbrocartilage which
forms between the different grafts from the debrided and
reamed subchondral bone base. [5]. This technique, which
was described and developed by L. Hangody in Hungary at
the beginning of the 1990s [6], has been used extensively
in France due to very restrictive legislation on restora-
tion techniques, which include diverse chondrocyte transfer
techniques [7—12]. In 1999, the ﬁrst symposium by the
French society of arthroscopy on this technique showed sat-
isfactory short-term results, which has been conﬁrmed by
several authors [13]. Nevertheless, longer-term results have
only been evaluated in small, heterogeneous studies [14].
Several questions remain: what are the long-term results in
the knee? Are there prognostic factors for good long-term
results?
The aim of this study, performed by the French Society of
Arthroscopy in 2010, was to evaluate the results and prog-
nostic factors for treatment of cartilage defects of the knee
by mosaicplasty after 5 years of follow-up in a retrospec-
tive multicenter series. Based on a review of the literature
our hypothesis was that functional intermediate term results
would be good, with however, a tendency for poorer results
in large sized osteochondral defects.
Patients and methods
This retrospective multicenter study of the SFA included 13
reference centers for the treatment of cartilage defects of
the knee. Inclusion criteria were: treatment of all osteo-
chondral defects of the knee whatever the etiology by
mosaicplasty, whatever the technique used, in subjects
between 16 and 50 years old, with at least 5 years of follow-
up. Osteonecroses in elderly patients and osteochondrites
in patients over 50 were excluded.
t
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Preoperative clinical and radiological data were
btained. Besides the usual demographic data, the follow-
ng were obtained: a history of surgery in the operated
nee, morphotype, etiology of the defect, level of athletic
ctivity, tobacco use, ‘‘accident-surgery’’ delay, IKDC score
15], ICRS score [16] and Hughston score [17]. One hundred
nd forty-two ﬁles were analyzed. There was a majority of
en (76%) with a gender ratio of one woman to three men.
he mean age was 31± 11 years old. Etiologies included
steochondral fractures in 79 patients and osteochondri-
is dissecans (OCD) in 61 patients. Preoperatively most
atients were athletic (pivot-contact sports: 31%, pivot
ithout contact 23%, low demand normal alignment sports
7%, sedentary 19%). Twenty-nine percent of patients
moked. Mean BMI was 25 (range: 21—41). The preoperative
orphotype evaluation showed 43% with varus, 43% with
algus and 14% with normal alignment. Forty-seven percent
f the knees had never been operated on. The following
rocedures had been performed on previously operated
nees: one anterior cruciate ligamentoplasty (27%), one
eniscectomy (25%) or one cartilage debridement (25%).
he mean delay between the accident and surgery was 2.5
ears.
The characteristics of the defects were also studied.
valuation of the size of the initial defect was based on
he surgical report. Evaluation of defect depth was based
n the ICRS score. The preoperative radiographic evaluation
dentiﬁed one case of osteochondritis dissecans: the volume
f the defect (length×width×depth), the location (Cahill
nd Berg classiﬁcation [18] for the frontal view and Harding
19] for the proﬁle). Most defects were located in the inter-
al condyle (75% medial condyle, 17% lateral condyle, 5%
atella, 3% trochlea). Eighty percent of OCD were located
n zone 2 according to Cahill and Berg and 81% in zone B
ccording to Harding. The mean surface area of defects
as 2.29 cm2(range: 0.3—12.25 cm2) and most defects were
eep, grade 4 (n = 103) or 3 (n = 31) on the ICRS score.
The following were determined in relation to the surgical
echnique: the number and diameter of the plugs, the loca-
ion of the donor sites and the equipment used (delivery or
mpaction). The different techniques (interplug ﬁlling, plug
xation) were also noted as well as associated surgical pro-
edures during the operation (osteotomy, ligamentoplasty,
atellar stabilization). Open surgery was performed in 114
ases and by arthroscopy in 28 cases. Ancillary impaction
as performed in 97 cases and ancillary delivery in 45 cases.
he mean number of transplanted plugs was 4 (range: 1—14).
he mean diameter of plugs was 4.5mm (n = 58). There was a
endency to have fewer, larger diameter plugs in cases with
he shortest follow-up. The donor site was: medial trochlea
n 42% of cases, the lateral trochlea in 19%, intercondylar
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Table 1 Preoperative data according to etiology of the defect.
Osteochondritis
(61 patients)
Osteochondral
fractures
(79 patients)
Signiﬁcance (p)
Age (m±DS) 26± 9 34.3± 12 < 0.001
Gender (M/F) 45/16 62/17 0.65
Smokers (%) 34.3 22.2 0.21
BMI (m±DS) 25.6± 3.7 24.4± 4.4 0.11
Preoperative clinical ICRS class (% of class IV) 26.6 32.7 0.45
Size of defects in cm2 (m±DS) 1.7± 1.5 3.14± 2.3 < 0.001
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‘‘accident-surgery’’ delay (p = 0.03) the worse the IKDC
function score (p = 0.03). In the same way, the greater theICRS Depth IV (%) 72.1
otch in 9%, both trochleas in 22% and both trochleas and the
ntercondylar notch in 7% of cases. Coverage of the defect
as calculated in relation to the surface area of the plugs
nd the size of the defect. Mean coverage was 61%. There
ere three technical variants: pin plug ﬁxation (n = 15),
nterplug ﬁlling (n = 9), ﬁxation plus (n = 4) internal ﬁxation
ith a screw, and plug mosaicplasty according to Beauﬁls
20]. An additional surgical procedure was performed dur-
ng mosaicplasty in 14% of the cases: tibial osteotomy in nine
ases (eight valgus, one varus), anterior cruciate ligamen-
oplasty in four, transposition of the tibial tuberosity in six
nd a meniscal allograft in one. Postoperatively 51.8% of
atients were immobilized. Full weight-bearing was possi-
le after a mean 7 weeks. The different preoperative data
ccording to the etiology and the defect are presented in
able 1.
At follow-up, functional criteria retained were, level
f sports activity, Hughston score, ICRS score and IKDC
ubjective score. The radiographic results were evaluated
ccording to the Hughston radiographic score and the
KDC radiographic score. Morphological analysis at the ﬁnal
ollow-up was completed using the Brittberg classiﬁcation
21] when there was a second look by arthroscopy, or by CT
rthrography and follow-up MRI when they could be inter-
reted. A simpliﬁed MOCART [22] score was used based on six
riteria: ﬁlling, the rims, the surface, the subchondral lam-
na, the subchondral bone, and effusion. An 11-point score
as developed based on an analysis of these criteria.
igure 1 Progression of preoperative and follow-up ICRS
core.
d
s
F
f81.9 0.23
esults
ean follow-up in this series of 142 cases was 96± 28
onths (between 53—158 months), or 8 years. Postopera-
ive complications occurred in 13% of cases (n = 19) including
emarthrosis (six cases), sepsis (one case), complex regional
ain syndrome (one case). Mean sick leave was 13 weeks.
atients began sports again after a mean 35 weeks. In 15.1%
f cases, professional activity was modiﬁed. The level of pro-
essional activity did not change signiﬁcantly between the
re- and post-operative period except for manual workers,
ho, like high-level athletes, did not reach their previous
evel of activity. Preoperatively 34 patients were man-
al workers and 20 patients participated in competitive
ports. At follow-up, only 24 patients were manual work-
rs (p = 0.048) and six patients were competitive athletes
p = 0.06).
Functional results showed that most patients (81.8%)
ere satisﬁed or very satisﬁed. There was signiﬁcant clin-
cal improvement in patients, with improvement in ICRS
cores (p < 0.001), IKDC function (p < 0.001) and Hughston
p < 0.001) scores at follow-up (Figs. 1—3). The greater theelay between surgery and follow-up, the lower the IKDC
core (p < 0.001). Basically, the results worsened the longer
igure 2 Progression of preoperative and follow-up IKDC
unctional score.
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Table 2 Functional assessment at follow-up by etiology.
Osteochondritis Ostochondral fractures Signiﬁcance (p)
ICRS Score (%)
Class 1 2.6 9.1 0.16
Class 2 60.5 57.1 0.74
Class 3 10.5 24.7 0.03
Class 4 26.4 9.1 0.005
Functional IKDC score(m± SD) 76.4± 20.7 71.2± 18.1 0.16
Hughston Score (%)
0 1.7 3.8 0.63
1 3.3 6.4 0.69
2 21.7 32.1 0.18
3 40 43.5 0.72
14.2 0.01
F
i
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a
effect on functional results at follow-up. The inﬂuence of4 33.3
the delay to surgical treatment, and then worsened over
time. When cartilage defects were grouped by etiology,
osteochondrites had a Hughston clinical score of 4 more
frequently than chondral fractures. (p = 0.001), despite the
longer accident-surgery delay (48 months vs. 23 months).
Table 2 shows the results according to etiology. Masculine
gender was also found to be a good prognostic factor for
an objective IKDC (p = 0.009). Indeed 86.8% of men were
classiﬁed A or B compared to 57.1% of women. The ICRS
clinical score was also inﬂuenced by the depth of the defect
(p < 0.001). Grouping together defects with a depth of II and
III on the ICRS score and comparing them to defects with a
depth of IV, showed that patients with deeper defects had a
better ICRS score at follow-up (Fig. 4). Location of defects
also played a role in the results at follow-up. Indeed, medial
condyle defects had better ICRS clinical and Hughston scores
than lateral condyle or patellofemoral compartment defects
(p = 0.009) (Fig. 5). Finally, defects smaller than 2 cm2 had
Hughston scores that were more frequently classiﬁed as 3
or 4 compared to larger defects (p = 0.05). Thus, 77% of the
56.4% of patients with a Hughston score of 3 or 4, had defects
of less than 2 cm2, 21% had defects of more than 4 cm2 and
2% had defects between 2 and 4 cm2.
Obesity, smoking, occupational accidents, the level of
sports activity, the percentage of coverage, the number of
Figure 3 Progression of preoperative and follow-up Hughston
score.
d
o
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digure 4 Distribution of follow-up ICRS score according to
nitial defect depth.
lugs as well as associated lesions such as anterior cruci-
te or meniscal tears did not have a statistically signiﬁcantifferent technical variants could not be analyzed because
f an insufﬁcient number of cases.
igure 5 Distribution of ICRS score at follow-up according to
efect location.
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Table 3 Different studies reporting results of mosaicplasty in the knee.
Number of cases Size of defects (cm2) Follow-up (years) Results
Hangody et al. [28] 832 Less than 4 1—10 92% Good and very good
Barber and Chow [33] 36 1—2.5 4 + 40 pts Lysholm score
Jackob et al. [34] 52 1—3 3 92% Good and very good
Chow et al. [35] 36 1—2.5 3.8 83% Good results
Versier and Le Coadou [36] 86 2.11 1.2 78% ICRS I and II
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a correlation was found between the ‘‘MOCART’’ score andMarcacci et al. [31] 30 1.9
During the evaluation period, 35 so-called ‘‘second look’’
ostoperative arthroscopies were performed for various rea-
ons. In 11 cases, graft integration was considered to be
omplete by the operator.
At follow-up, 80% of the patients had a Hughston radi-
logical score of 3 or 4. When defects were evaluated by
ocation, 71% of the defects of the medial compartment
ere classiﬁed as A or B on the IKDC radiological score and
0% of the lateral defects were A or B on the IKDC radiolog-
cal score. Thus lateral defects were less often associated
ith deterioration of the lateral tibiofemoral compartment
p = 0.008). Patellofemoral osteoarthritis corresponding to
tages C or D on the IKDC score was observed in 13% of cases.
The graft was evaluated by CT arthroscopy or MRI, and 80
f these tests could be evaluated. The graft was considered
o be modiﬁed in 38% of the cases, in the infrastructure in 6%
f cases, the superstructure in 3% of the cases, and on the
urface in 40% of cases. A modiﬁed 11-point MOCART score
as created based on MRI examinations, which could be
nterpreted during follow-up. The mean score was 7 points
ith a range of 4—10. No signiﬁcant correlation was found
etween clinical results and these morphological results.
iscussion
he aim of this study was to evaluate the results and prog-
ostic factors of treatment of cartilage defects of the knee
y autologous osteochondral mosaicplasty after 5 years of
ollow-up in a retrospective multicenter series. The results
t 8 years of follow-up were satisfactory with 72.5% of the
atients classiﬁed as 1 or 2 on the ICRS scale and more than
0% of satisﬁed patients. The best prognostic factors were:
ale gender, defects in the medial condyle, osteochondri-
is dissecans, deep, small defects and the shortest delay to
urgery possible. Thus, the initial hypothesis seems to be
onﬁrmed: the largest defects with the longest follow-up
re those with the worst prognosis.
In the shorter term, mosaicplasty is a valid cartilage
estoration technique [13]. Various studies have evaluated
he donor site. Simonian et al. [23] and Guettler et al. [24]
learly showed that whatever the donor site, it is articu-
ar. In 2005, Garretson et al. [25] showed that the optimal
nd least difﬁcult sites were the rims of the superomedial
rochlea. This site was chosen in 41% of the cases in the
eries. There may be morbidity in this site, which has been
valuated as 0—36% in the literature [26—28]. In a study
sing a healthy knee as a donor site for talar defects, Reddy
c
3
t7 77% Good and very good
26] reported poor results in four out 11 knees at 4 years
f follow-up. Iwasaki et al. [27], on the other hand, did not
eport any donor site complications for humeral defects at 2
ears of follow-up. Our results did not show any correlation
etween the size of the donor graft and the development
f patellofemoral osteoarthritis after 8 years of follow-up,
hich was 13% after a mean 8 years. Robert [29] reported the
espective advantages of small and large plugs in a teach-
ng conference on the size and number of plugs. Thus, large
lugs are more stable and result in fewer ﬁbrous interpo-
itions and greater cartilage surface area coverage, while
lling is more difﬁcult in case of multiple plugs with a higher
isk of donor morbidity. In an AAOS teaching conference,
gaglione [30] recommended 6—8mm wide plugs between
5 and 20mm long. In our series, surgery was performed
years ago with plugs less than 6mm wide in 51% of the
ases, and more than 10mm long in 3%. However, over time,
here has been a tendency to use larger plugs. Moreover,
his technique may result in complications. In a retrospec-
ive heterogeneous study of more than 1000 mosaicplasties,
angody et al. [28] reported: 3% morbidity, four infections
nd 36 hemarthroses. The rate was 13% in the present series
ith a majority of hemarthroses.
In the same article by Hangody et al. [28] evaluated the
ole of the location of the defect. The found that results
ere better for medial condyle defects compared to those
n the lateral condyle and patellofemoral defects, with 92%
f good and very good results for medial condyle defects.
imilar results were found in our series, with 78% of medial
ondyle defects classiﬁed as I or II on the ICRS clinical
core compared to 57% of lateral condyle defects and 55%
f femoropatellar defects. In 2007, Marcacci et al. [31],
eported results of a study in 30 cases with 7 years of follow-
p. The authors found a correlation between the number
f plugs and the IKDC function score, with 73% of cases
ble to begin athletic activities again. No correlation was
ound between the number of plugs and functional results
n our series, with a greater number of cases. On the other
and, the rate of beginning athletic activities again was
imilar with a similar number of years of follow-up. In rela-
ion to MRI assessment, Tetta et al. [32] studied 24 patients
ho underwent mosaicplasty after 9 years of follow-up and
ound complete graft integration in 75% of cases. Moreover,linical results. We also found complete ﬁlling in 73% of the
3 interpretable control MRI in our study, but were not able
o show the correlation with clinical scores. Table 3 shows
term
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[19] Harding WG. Diagnosis of ostechondritis dissecans of theMosaic osteochondral transplantations in the knee joint, mid
the results of mosaicplasty in the main series in the litera-
ture. There were between 72 and 92% of good and very good
results overall. The duration of follow-up and the size of the
defects were very heterogeneous. Nevertheless, ours is the
largest series in the literature with the longest follow-up
except for that by Hangody et al. [28].
Of all the alternative techniques, palliative methods have
the advantage of being less expensive, and do not require
donor site harvesting. Gudas et al. [37] compared 29 mosaic-
plasty and 29 microfractures for defects that were a mean
2.7 cm2 in a prospective randomized study after a follow-up
of three years. The authors clearly showed that mosaicplasty
is better for this indication. Indeed, besides that absence of
ﬁbrocartilage in the biopsies, the mosaicplasty group had
93% of good or very good results, compared to 49% in the
microfracture group. Results for beginning sports again and
morphological assessment with follow-up MRI were similar.
This is the only study with a high-level of evidence that has
compared these two techniques. Horas et al. [38] compared
mosaicplasty and ﬁrst generation autologous chondrocyte
grafts associated with a periosteal ﬂap in defects, which
were a mean 3.7 cm2 and found no signiﬁcant difference
between the two techniques. These results were conﬁrmed
by Dozin et al. [39] who performed a randomized study
comparing a mosaicplasty graft group and a ﬁrst genera-
tion chondrocyte graft group. Only Bentley et al. [40] found
ﬁrst generation chondrocyte grafts to be better than mosaic-
plasty. Defects were larger in that study, up to 12.2 cm2, and
the mosaicplasty technique used small diameter plugs.
Mosaicplasty seems to be a reliable technique in the
short and intermediate term. It has the advantage of being
less expensive than reconstructive techniques, is performed
in a one-step surgical procedure and provides immediate
restoration of cartilage surface by treating the entire osteo-
chondral unit. Nevertheless this is a difﬁcult, demanding
technique, which may result in complications and requires
articular harvesting. The limit of this technique is the size
of the defect being treated. The primary indication is for
deep, small defects (less than 4 cm2) located on the medial
condyle.
Disclosure of interest
The authors declare that they have no conﬂicts of interest
concerning this article.
Acknowledgements
The authors would like to thank all of the studies that
participated in this multicenter study: Private center,
Aubagne (Lecoq C.), HIA Begin (Ollat D., Versier G.), CHU
Brest (Williams T., Dubrana F.), CHU Caen (Lebel B., Hulet
C.), CHU Grenoble (Mercier N., Plaweski S.), CHU Lyon
Nord (Mayer C., Servien E.), CHU Lyon pédiatrie (Chotel F.),
CHU Lyon-Sud (Greffe G., Moyen B.), CH Mayenne (Casin C.,
Robert H.), CHU Nancy (Mainard-Simard L.), Private center,
Nice (Mandrino A.), Clinique du cours Dillon, Toulouse (Jones
D., Potel J.-F.), CH Versailles (Thaunas M., Boisrenoult P.).results of the SFA S165
eferences
[1] Magnussen R, Dunn W, Carey J, Spindler K. Treatment of focal
articular cartilage defects in the knee. A systematic review.
Clin Orthop Relat Res 2008;466:952—62.
[2] Cole B, Pascual-Garrido C, Grumet R. Surgical management of
articular cartilage defects in the knee. J Bone Joint Surg Am
2009;91:1778—90.
[3] Mithoefer K, Williams III R, Warren R, Potter H, Spock C, Jones
E, et al. The microfracture technique for the treatment of
articular cartilage lesions in the knee. A prospective cohort
study. J Bone Joint Surg Am 2005;87:1911—20.
[4] Gilbert JE. Current treatment options for the restoration of
articular cartilage. Am J Knee Surg 1998;11(1):42—6.
[5] Hangody L, Sukosd L, Szabo Z. Repair of cartilage defects.
Technical aspects. Rev Chir Orthop Reparatrice Appar Mot
1999;85(8):846—57.
[6] Hangody L, Karpati Z. New possibilities in the management
of severe circumscribed cartilage damage in the knee. Magy
Traumatol Ortop Kezseb Plasztikai Seb 1994;37(3):237—43.
[7] Dubrana F, Robert H. What’s new in fundamental
research: cartilage. Rev Chir Orthop Reparatrice Appar
Mot 2007;93(4 Suppl.):2S47—51S.
[8] Robert H, Bahuaud J, Kerdiles N, Passuti N, Capelli M, Pujol
JP, et al. Treatment of deep cartilage defects in the knee
with autologous chondrocyte transplantation: a review of 28
cases. Rev Chir Orthop Reparatrice Appar Mot 2007;93(7):
701—9.
[9] Benthien JP, Behrens P. The treatment of chondral and osteo-
chondral defects of the knee with autologous matrix-induced
chondrogenesis (AMIC): method description and recent devel-
opments. Knee Surg Sports Traumatol Arthrosc 2011. Online
ﬁrst. doi:10.1007/s00167-010-1356-1.
10] Bartlett W, Skinner JA, Gooding CR, Carrington RW, Flanagan
AM, Briggs TW, et al. Autologous chondrocyte implantation ver-
sus matrix-induced autologous chondrocyte implantation for
osteochondral defects of the knee: a prospective, randomised
study. J Bone Joint Surg Br 2005;87:640—5.
11] Knutsen G, Drogset JO, Engebretsen L, et al. A random-
ized trial comparing autologous chondrocyte implantation with
microfractures. Findings at ﬁve years. J Bone Joint Surg Am
2007;89:2105—12.
12] Peterson L, Minas T, Brittberg M, Nilsson A, Sjogren-Jansson
E, Lindahl A. Two- to 9-year outcome after autologous chon-
drocyte transplantation of the knee. Clin Orthop Relat Res
2000;374:212—34.
13] Vasiliadis HS, Wasiak J. Autologous chondrocyte implanta-
tion for full thickness articular cartilage defects of the knee.
Cochrane Database Syst Rev 2010;(10):CD003323.
14] Jakobsen B, Engebretsen L, Slauterbeck J. An analysis of
the quality of cartilage repair studies. J Bone Joint Surg Am
2005;87(10):2232—8.
15] Irrgang AF, Anderson AL, Boland, et al. Development and val-
idation of the international knee documentation committee
subjective knee form. Am J Sports Med 2001;29(5):600—13.
16] Brittberg M, Winalski C. Evaluation of cartilage injuries and
repair. J Bone Joint Surg Am 2003;85—A(Suppl. 2):58—69.
17] Flandry F, Hunt JP, Terry GC, Hughston JC. Analysis of subjec-
tive knee complaints using visual analogue scales. Am J Sports
Med 1991;19:112—8.
18] Cahill BR, Berg BC. 99m-Technetium phosphate compound
joint scintigraphy in the management of juvenile osteochon-
dritis dissecans of the femoral condyles. Am J Sports Medfemoral condyles: the value of the lateral x-ray view. Clin
Orthop Relat Res 1977;123:25—6.
S[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[166
20] Lintz F, Pujol N, Pandeirada C, Boisrenoult P, Beauﬁls P. Hybrid
ﬁxation: evaluation of a novel technique in adult osteochondri-
tis dissecans of the knee. Knee Surg Sports Traumatol Arthrosc
2011;19(4):568—71.
21] Brittberg M, Lindahl A, Nilsson A, Ohlsson C, Isaksson O,
Peterson L. Treatment of deep cartilage defects in the knee
with autologous chondrocyte transplantation. N Engl J Med
1994;331(14):889—95.
22] Marlovits S, Singer P, Zeller P, Mandl I, Haller J, Trattnig
S. Magnetic resonance observation of cartilage repair tis-
sue (MOCART) for the evaluation of autologous chondrocyte
transplantation: determination of interobserver variability and
correlation to clinical outcome after 2 years. Eur J Radiol
2006;57(1):16—23.
23] Simonian PT, Sussmann PS, Wickiewicz TL, Paletta GA, Warren
RF. Contact pressures at osteochondral donor sites in the knee.
Am J Sports Med 1998;26(4):491—4.
24] Guettler JH, Demetropoulos CK, Yang KH, Jurist KA. Dynamic
evaluation of contact pressure and the effects of graft harvest
with subsequent lateral release at osteochondral donor sites in
the knee. Arthroscopy 2005;21(6):715—20.
25] Garretson RB, Katolik LI, Verma N, Beck PR, Bach BR, Cole
BJ. Contact pressure at osteochondral donor sites in the
patellofemoral joint. Am J Sports Med 2004;32(4):967—74.
26] Reddy S, Pedowitz DI, Parekh SG, Sennett BJ, Okereke E. The
morbidity associated with osteochondral harvest from asymp-
tomatic knees for the treatment of osteochondral lesions of
the talus. Am J Sports Med 2007;35(1):80—5.
27] Iwasaki N, Kato H, Kamishima T, Suenaga N, Minami A. Donor
site evaluation after autologous osteochondral mosaicplasty
for cartilaginous lesions of the elbow joint. Am J Sports Med
2007;35(12):2096—100.
28] Hangody L, Vásárhelyi G, Hangody LR, Sükösd Z, Tibay G,
Bartha L, et al. Autologous osteochondral grafting—technique
and long-term results. Injury 2008;39(Suppl. 1):S32—9.
29] Robert H. Technique de réparation du cartilage du genou
par plastie en mosaïque. In: Huten D, editor. Conférdence
d’enseignement 2010 (99). Paris: Ed Elseiver-Masson, SOFCOT;
2010.30] Sgaglione NA, Chen E, Bert JM, Amendola A, Bugbee WD. Cur-
rent strategies for nonsurgical, arthroscopic, and minimally
invasive surgical treatment of knee cartilage pathology. Instr
Course Lect 2010;59:157—80.D. Ollat et al.
31] Marcacci M, Kon E, Delcogliano M, Filardo G, Busacca M,
Zaffagnini S. Arthroscopic autologous osteochondral graft-
ing for cartilage defects of the knee: prospective study
results at a minimum 7-year follow-up. Am J Sports Med
2007;35(12):2014—21.
32] Tetta C, Busacca M, Moio A, Rinaldi R, Delcogliano M, Kon E,
et al. Knee osteochondral autologous transplantation: long-
term MR ﬁndings and clinical correlations. Eur J Radiol
2010;76(1):117—23.
33] Barber F, Chow J. Arthroscopic chondral osseous auto-
graft transplantation (COR Procedure) for femoral defects.
Arthroscopy 2006;22(1):10—6.
34] Jakob RP, Franz T, Gautier E, Mainil-Varlet P. Autologous
osteochondral grafting in the knee: indication, results, and
reﬂections. Clin Orthop Relat Res 2002;401:170—84.
35] Chow JC, Hantes ME, Houle JB, Zalavras CG. Arthroscopic
autogenous osteochondral transplantation for treating knee
cartilage defects: a 2- to 5-year follow-up study. Arthroscopy
2004;20(7):681—90.
36] Versier G, Le Coadou PY. Résultats de l’expérience multicen-
trique SFA des autogreffes osteochondrales en mosaïque. In:
Annales de la SFA 1999. Montpellier: Sauramps Ed.; 2000. p.
239—51.
37] Gudas R, Kalesinskas RJ, Kimtys V, Stankevicius E, Toliusis
V, Bernotavicius G, et al. A prospective randomized clin-
ical study of mosaic osteochondral autologous transplant
versus microfracture for the treatment of osteochondral
defects in the knee joint in young athletes. Arthroscopy
2005;21:1066—75.
38] Horas U, Pelinkovic D, Herr G, Aigner T, Schnettler R.
Autologous chondrocyte implantation and osteochondral cylin-
der transplantation in cartilage repair of the knee joint. A
prospective, comparative trial. J Bone Joint Surg Am 2003;85-
A(2):185—92.
39] Dozin B, Malpeli M, Cancedda R, et al. Comparative evalua-
tion of autologous chondrocyte implantation and mosaicplasty:
a multicentered randomized clinical trial. Clin J Sport Med
2005;15:220—6.
40] Bentley G, Biant LC, Carrington RW, Akmal M, Goldberg A,
Williams AM, et al. A prospective, randomized comparison
of autologous chondrocyte implantation versus mosaicplasty
for osteochondral defects in the knee. J Bone Joint Surg Br
2003;85:223—30.
